A 2-year-old cat was presented with a left paradoxical vestibular syndrome. MRI of the brain revealed an extra-axial homogenously contrast enhancing mass in the region of the left caudal cerebellar peduncle. Toxoplasma serology was consistent with active infection and the lesion was suspected to be a toxoplasma granuloma. Following 8 weeks of tapering oral prednisolone and 11 weeks of oral clindamycin treatment, repeat MRI revealed resolution of the lesion. Eighteen months after initial diagnosis the cat remained neurologically normal. Differential diagnoses for a solitary, extra-axial, contrast enhancing mass lesion in the feline brain should include toxoplasma granuloma, which can undergo MRI and clinical resolution with medical treatment.
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TITLE OF CASE
MRI and Clinical Resolution of a Suspected Intracranial Toxoplasma Granuloma with Medical Treatment in a Domestic Short Hair Cat
SUMMARY
A 2-year-old cat was presented with a left paradoxical vestibular syndrome. MRI of the brain revealed an extra-axial homogenously contrast enhancing mass in the region of the left caudal cerebellar peduncle. Toxoplasma serology was consistent with active infection and the lesion was suspected to be a toxoplasma granuloma. Following 8 weeks of tapering oral prednisolone and 11 weeks of oral clindamycin treatment, repeat MRI revealed resolution of the lesion. Eighteen months after initial diagnosis the cat remained neurologically normal. Differential diagnoses for a solitary, extra-axial, contrast enhancing mass lesion in the feline brain should include toxoplasma granuloma, which can undergo MRI and clinical resolution with medical treatment.
BACKGROUND
Toxoplasma gondii is an obligate intracellular protozoal parasite, of which cats are the sole definitive host (Dubey and others 2009) . Oocysts are shed in the faeces of infected cats and will subsequently sporulate, becoming infectious to all mammals and birds. After ingestion, sporozoites are released into the gastrointestinal tract, where they can penetrate the mucosa and migrate to a variety of tissues including the liver, kidney, muscle, eye, brain and spinal cord (Dubey and others 2009; Turner 1978) . Feline CNS toxoplasmosis typically causes an encephalitis or meningoencephalitis without gross lesions. Histopathological lesions include microscopic pyogranulomas containing intracellular tachyzoites (Dubey and Carpenter 1993; Turner 1978) . However, macroscopic granulomas are also recognised (Falzone and others 2008; Pfohl and Dewey 2005) . Clindamycin or a trimethoprim-sulphonamide has been prescribed most frequently for the treatment of clinical toxoplasmosis (Dubey and others 2009; Lappin 2010; Lappin and others 1989) . The prognosis is variable, and generally considered to be poorer in cats with hepatic, CNS or pulmonary disease (Dubey and Carpenter 1993; Dubey and others 2009; Lappin 2010; Lappin and others 1989) . Cats with neurological deficits as a result of toxoplasmosis may show persistence of those deficits despite therapy (Lappin 2010 ).
The following case report describes the clinical findings, MRI features, medical treatment and outcome of a cat with a suspected macroscopic toxoplasma granuloma in the caudal cranial fossa.
To the authors' knowledge this is the first report of successful medical management of a CNS toxoplasma granuloma.
CASE PRESENTATION
A 2-year-old, female neutered domestic short hair cat was presented with a six-week history of obtundation. The cat had been obtained from a rescue centre 8 months previously, had outdoor access and was fed a complete feline diet. Two days prior to referral the cat deteriorated with the development of vestibular ataxia, reluctance to ambulate and inappetance. On presentation, the cat was quiet but responsive and the general physical examination was unremarkable.
Neurological examination findings were consistent with a left paradoxical vestibular syndrome, and included vestibular ataxia (leaning to the right), a right-sided head tilt, a rotatory positional nystagmus (fast phase to the left) and delayed postural reactions in the left thoracic and pelvic limbs. The anatomical neuro-localisation was the left caudal cerebellar peduncle.
INVESTIGATIONS
Hematology and biochemistry analysis was within reference intervals, and serological analysis for feline leukemia virus antigen and feline immunodeficiency virus antibodies was negative.
MRI of the brain (Intera 1.5T, Philips Medical Systems, Best, The Netherlands) was performed under general anaesthesia following a routine premedication, induction with propofol and maintenance with isoflurane in oxygen. Compound sodium lactate was administered throughout the procedure at 5ml/kg/hr. MRI examination included T2-weighted (T2W) (repetition time, [TR] Figure 1A ). There was slight subjective dilation of the third ventricle and the mesencephalic aqueduct suggesting partial occlusion by the mass lesion ( Figure 1A ). Computed tomography of the thorax and abdomen was performed immediately after the MRI using a 16-slice scanner (Mx8000 IDT, Philips Medical Systems. 120 kVp, 140 mAs, and 2.0 mm slice thickness). The CT was unremarkable, with no evidence of metastatic or primary disease.
CSF collection was not performed as the MRI findings were consistent with elevated intracranial pressure, posing increased risk of exacerbation of brain herniation (Falzone and others 2008; Pfohl and Dewey 2005) . To attempt to reduce the intracranial pressure via osmotic diuresis and reduction of the perimass vasogenic oedema intravenous mannitol (0.5g/kg) was administered as a single bolus prior to recovery, as well as intravenous dexamethasone (0.1mg/kg), and the cat made an uneventful recovery from anaesthesia.
DIFFERENTIAL DIAGNOSIS
The main differential diagnoses for the mass lesion included neoplasia (meningioma, lymphoma) and toxoplasma granuloma. Surgical biopsy was offered at this stage as histopathology would likely have provided a definitive diagnosis, but was declined by the owners. Toxoplasma serology 
and prednisolone (1mg/kg once a day orally for one week and then decreased by 25% every 14 days). Prednisolone was used to attempt to control any exacerbation of the CNS inflammation as a result of parasite death. A rapid clinical improvement was noted following initiation of medical treatment and the cat was discharged from the hospital 3 days later at which time it was bright, appetent with a mild right-sided head tilt and mild vestibular ataxia.
OUTCOME AND FOLLOW-UP
The cat was presented for re-examination seven weeks following hospital discharge, at which time it was reported to have made a full recovery. Neurological examination was normal. The oral clindamycin was continued, and the prednisolone dose progressively tapered and discontinued after 8 weeks of treatment.
Following 11 weeks of oral clindamycin treatment the cat remained neurologically normal and underwent follow-up MRI (Figure 2 ). This revealed gross resolution of the previously detected extra-axial mass lesion and the associated cerebellar vermis herniation (Figure 2A , B, C). Repeat Toxoplasma serological analysis revealed an IgG titer of 100, and an IgM titer of 20. The clindamycin was discontinued.
Via telephone discussion ten months later (18 months after the initial diagnosis), the owner reported that the cat remained bright and well with no detectable abnormalities.
DISCUSSION
This case report describes the successful medical treatment of a young adult cat presented with a left paradoxical vestibular syndrome, in which MRI revealed an extra-axial mass lesion suspected to be a toxoplasma granuloma. In a paradoxical vestibular syndrome, unlike a typical vestibular syndrome, the head tilt and circling is to the opposite side from the lesion. This is due to a loss of cerebellar inhibition of the vestibular nuclei on the affected side. The brain perceives this unbalanced input as the animal turning to the side of the lesion. The neuro-localisation is the caudal cerebellar peduncle, where the lesion interferes with the afferent and efferent information These imaging features are also typical of those of an intracranial meningioma (Lu and others 2003; Troxel and others 2004) . Therefore, cats that present with neurological deficits indicative of a focal brain lesion and where MRI confirms the presence of a mass, a toxoplasma granuloma should be a differential diagnosis, and serological assessment of the toxoplasma titre should be performed prior to pursuing surgical treatment options.
Intracranial lymphoma was another important differential diagnosis for the mass lesion identified on MRI, particularly given the young age of the cat (Troxel and others 2003) . The MRI features of feline intracranial lymphoma are varied, with extra-and intra-axial mass lesions reported, as well as diffuse meningeal infiltration. The mass lesions typically show marked contrast enhancement, peritumoral oedema and variable mass effect (Troxel and others 2004) .
In the two reported cases of intracranial toxoplasma granulomas that were surgically excised, A presumptive diagnosis of intracranial toxoplasma granuloma was made based on the positive serology, the MRI features of the mass and the gross resolution of the lesion on MRI following prolonged clindamycin therapy. Definitive diagnosis would necessitate biopsy of the lesion with direct identification of the parasite by immunohistochemistry (Lappin 2010) . Biopsy and histological analysis was not performed in this case due to the perioperative risks associated with surgical biopsy collection, including haemorrhage and neurological deterioration, and the prompt and complete response to medical management. Had it been possible to collect CSF, this may have revealed tachyzoites, or facilitated PCR analysis for the presence of parasitic antigen (Stiles and others 1996) . Other differential diagnoses for solitary intracranial mass lesions include neoplasia, fungal granuloma and bacterial abscess. However, the former two would not be expected to resolve with clindamycin therapy, and the MRI features of the mass were not consistent with a bacterial abscess, which would typically be hyperintense compared with normal gray matter on T2-weighted images, hypointense compared with normal gray matter on T1-weighted images with marked ring contrast enhancement (Costanzo and others 2011) .
Furthermore, no signs of a penetrating injury or local extension of infection, such as from an otitis media, were seen on MRI so again making an abscess less likely (haematogenous spread not excluded).
This case report highlights the potential for resolution of a large suspected intracranial toxoplasma granulomatous lesion with medical treatment and emphasizes the importance of including T. gondi in the list of differential diagnoses for single, extra-axial mass lesions in the feline brain.
LEARNING POINTS/TAKE HOME MESSAGES
 Toxoplasmosis can present as a single, extra-axial mass lesion in the cat brain and is an important differential diagnosis for intracranial neoplasia such as meningioma and lymphoma  Serological assessment of the toxoplasma antibody titre is recommended in cats presenting with neurological signs, particularly in those with an extra-axial mass on brain MRI, before pursuing more invasive diagnostic or therapeutic procedures  Large intracranial toxoplasma granulomatous lesions can be successfully managed with medical treatment and while the clinical signs potentially may recur, the case presented here indicates that a long clinical remission is possible without recurrence for a period of 18 months
